Reactions at the interface between an implant and the environment of the body are of fundamental importance in determining the degree of success of the implant. In the case of orthopedic implants, one of the potentially important aspects of this interfacial reaction concerns metallic corrosion. The apparent clinical significance of corrosion is not altogether clear and many believe that corrosion is not a problem since it rarely affects the patient and, even if it does, the offending implant may easily be removed. However, since corrosion may eventually influence the functional properties of the implant, and in view of the increasing use of 'permanent' prostheses where even minor reactions could produce undesirable effects, this phenomenon must be considered. If corrosion does occur frequently and if simple and inexpensive methods of corrosion prevention are available, then they should be adopted.
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Before deciding what measures of corrosion prevention are required, the nature of the corrosion must be determined. For this purpose, over 150 implants were examined after removal from patients. Corrosion problems were found to be negligible in the case of titanium and cobaltchromium alloys, but over 50% of the stainless steel implants had corroded. Three basic reasons for this were apparent.
First, the most severe cases were due to the supply of material in the wrong metallurgical condition or of the wrong chemical composition.
This especially concerned a lack of molybdenum, which is necessary for complete corrosion resistance in saline solutions, and the use of sensitized steel which, by virtue of the intergranular carbides that it contains, is particularly susceptible to intergranular corrosion. Prevention here is a matter of quality control on behalf of the manufacturer. There is no valid reason why the high standard of quality demanded by this application cannot be achieved.
Secondly, corrosion was due in some cases to the incorrect use of implants. This was manifested by the use in one appliance of either incompatible materials or geometrically incompatible components, resulting in galvanic and crevice corrosion respectively. Corrosion prevention in this case lies in the improvement of stock control and in the more efficient training of surgeons and theatre staff who handle the implants.
Finally, a large number of less severe cases were found associated with the normal interfaces between components of multicomponent devices. This takes place by fretting, galvanic or crevice corrosion mechanisms and most commonly occurs between bone screws and fracture plates. Analyses of corroded screws showed that this corrosion could be significantly reduced if the minimum nickel content in the specification for 316 stainless steel was raised from 10% to 11 % for this application. Laboratory experiments also showed that the crevice corrosion could be minimized by improvements in the design ofinterfaces.
It must be concluded that corrosion is a relatively common phenomenon in implants but that corrosion prevention is a simple matter. Many of the cases of corrosion could be avoided by improvements in materials selection, implant design, quality control, materials handling and education. 1027 17
